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    Abstract
Biliary secretion of bile acids and phospholipids, both of which are essential components of biliary micelles, are mediated by the bile salt export pump (BSEP/ABCB11) and multidrug resistance 3 P-glycoprotein (MDR3/ABCB4), respectively, and their genetic dysfunction leads to the acquisition of severe cholestatic diseases. In the present study, we found two patients with itraconazole (ITZ)-induced cholestatic liver injury with markedly high serum ITZ concentrations. To characterize the effect of ITZ on bile formation in vivo, biliary bile acids and phospholipids were analyzed in ITZ-treated rats, and it was revealed that biliary phospholipids, rather than bile acids, were drastically reduced in the presence of clinically relevant concentrations of ITZ. Moreover, by using MDR3-expressing LLC-PK1 cells, we found that MDR3-mediated efflux of [14C]phosphatidylcholine was significantly reduced by ITZ. In contrast, BSEP-mediated transport of [3H]taurocholate was not significantly affected by ITZ, which is consistent with our in vivo observations. In conclusion, this study suggests the involvement of the inhibition of MDR3-mediated biliary phospholipids secretion in ITZ-induced cholestasis. Our approach may be useful for analyzing mechanisms of drug-induced cholestasis and evaluating the cholestatic potential of clinically used drugs and drug candidates.
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 The online version of this article (available at http://molpharm.aspetjournals.org) contains supplemental material.
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	drug-induced liver injury
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	enhanced green fluorescent protein
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	liver function test
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	bile salt export pump- and Na+/taurocholate cotransporting polypeptide-expressing LLC-PK1 cell
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	multidrug resistance 3 P-glycoprotein-expressing LLC-PK1 cell
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	multidrug resistance 3 P-glycoprotein
	MOI
	multiplicity of infection
	NTCP
	Na+/taurocholate cotransporting polypeptide
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	phosphatidylcholine
	PFIC
	progressive familial intrahepatic cholestasis
	PS
	permeability-surface area product
	ANOVA
	analysis of variance
	HP-β-CD
	hydroxypropyl-β-cyclodextrin
	UPLC-MS/MS
	ultraperformance liquid chromatography/tandem mass spectrometry.
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